An (v, •, 2) packing design of order v, block size ~, and index 2 is a collection of ~:-element subsets, called blocks, of a set V such that every 2-subsets of V occurs in at most 2 blocks. The packing problem is to determine the maximum number of blocks in a packing design. In this paper we provide a powerful technique for constructing designs and solve the packing problem in the case tc = 5, 2 = 2, and v is even.
The value of v-(v, 3, 2) for all v and 2 was determined by Hanani [10] . The value of a(v, 4, 1) was determined by Brouwer [8] ; and a(v, 4, 2) for all v and 2 was determined by Assaf [ 1 ] , Billington, Stanton, and Stinson [7] , and Hartman [11] . a(v, 5, 4) was determined by Assaf and Hartman [2] and a (v, 5, 2) , where 2=8, 12, 16, was determined by Assaf and Shalaby [3] with a few possible exceptions.
In order to state the result known about v-(v, ~c, 2), we need the following definition. A balanced incomplete block design B [v, i¢, 2] is an (v, ~c, 2) packing design where every 2-subset of points is contained in exactly 2 blocks. If a B [v, ~c, 2] exists, then it is clear that a(v, ~c, 2)=2v(v-1)/ K(tc-1)=O(v,~,2) and Hanani [10] proved the following existence theorem for B [v, 5, 2] . This theorem implies that a(v, 5, 2) = 0(v, 5, 2) for all v --1, 5 (mod 10), v~15.
In this paper we are interested in determining the values of ~(v, 5, 2) for all v even. Our goal is to prove that a a(v, 5, 2) = O(v, 5, 2) for all v even. Specifically we prove the following. 
RECURSIVE CONSTRUCTIONS OF PACKING DESIGNS
In order to describe our recursive constructions, we need the notions of designs with a hole, transversal designs, and truncated transversal designs.
Let (V, fl) be an (v, ~:, 2) packing design, and let H be a subset of V of cardinality h. We shall say that (V, fl) is a packing design with a hole of size h if no 2-subset of H appears in any block, and every other 2-subset of V appears in at most 2 blocks. The collection/3 consists of k-subsets of V, called blocks, with the following properties:
1. IBc~ Gi[ ~< 1 for all Befl and G~e7; 2. every 2-subset {x, y} of V such that x and y belong to distinct groups is contained in exactly 2 blocks.
A GD[~, 2, m, v] the blocks of which can be partitioned into parallel classes is called a resolvable group divisible design and is denoted by RGD[~c, 2, m, v] . It is well known [12] that RGD [4, 1, 4, v] exists for all v=4 (mod 12).
Group divisible designs with block size 5 are still almost unknown. But in her Master's degree (under the supervision of H. Hanani) D. Avidan [5] investigated the existence of GD [5, 1, 5 , 5n] and she proved the following. We can now give some of the recursive constructions that are used in the proof of our main theorem. But first we need the following. Let us add h points to the groups of a GD[5, 2, {m, u*}, 5m+u] (m is not necessarily congruent to zero rood 10 but m, u, h are all even). On the groups of size m construct an (m + h, 5, 2) packing design with a hole of size h; and on the last group construct a (u+h, 5, 2) packing design (we assume the last two designs to exist). The resultant design is a (5m + u + h, 5, 2) packing design. We may write the above observation as the following. 
[Bc~Gi[<<.lforallB~flandGi~;
2. every 2-subset {x, y} of V such that x and y are neither in the same group nor in the same row is contained in exactly 2 blocks of/L (We may look at the points of V as the points of an array of size m x n and then the groups of ( V, fl, 7) are precisely the columns of A.)
A resolvable modified group divisible design RMGD[K, 2, m, v] is a modified group divisible design the blocks of which can be partitioned into parallel classes.
The following theorems are in the form most useful to us and may be found in [4] . If we take a RMGD [5, 1, 5, 5m] and inflate this design by two and construct a (12, 5, 2) packing design with a hole of size 2 on the groups (we will see that such a design exists by Lemma 3.1) then we have the following. 
PROOF OF THE MAIN THEOREM
Before giving an induction proof of Theorem 1.2, we require the following constructions of packing designs with holes. For o = 14 let X= Z3 x Z4 w {a, b}; then the required blocks are (v, 5, 2) . In this case the blocks of (v, 5, 2) packing design are those of the (h, 5, 2) packing and the (v, 5, 2) packing with a hole of size h.
In the next lemma we give a table describing the construction of some (v, 5, 2) packing designs, many with a hole of size n. In general, the construction is as follows. Let X= Z 2 x Z(o_n/2) k.) H n or X= Zo_, w H,, where H,= {hl,h2, ..., h,} is the hole. The blocks are constructed by taking the orbit of the tabulated base blocks rood(v-n)/2) or mod(v -n), respectively, unless it is otherwise specified.
To shorten our writing, we use the following notation: A block 
